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Abstract of JP 2002226513 (A) 

PROBLEM TO BE SOLVED: To provide a new star 
polymer used for a polymer solid electrolyte suitable 
for a lithium battery and a polyelectrolyts composed 
of the star polymer and a lithium salt, having high 
ionic conductivity and excellent in moldability. 
SOLUTION: This star polymer is a star-shaped block 
copolymer comprising a central nucleus and an arm 
part (A) composed of a polymer chain extended from 
the central nucleus and characterized in that the arm 
part (A) comprises the polymer chain (A1) having a 
recurring unit represented by general formula (I) 
(wherein, R1 and R3 denote each H or methyl; R2 
denotes H or a 1-6C alkyl; R4 denotes H, an alkyl, 
an aryl, an acyl or silyl; n denotes 0, 1 or 2; and m 
denotes an integer of 1 -50) and the central nucleus 
is prepared by crosslinking a polyfunctional 
compound having a polymerizable double bond.; 
The polyelectrolyte is composed of a composite 
material of the star polymer and the lithium salt. 
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*^-+M h* (XI) j i:B&-$\ ) £JD^T. ^^MBfcfft 
[00 66] x^-^ru V-tX)^^*^)*^ 

1-1 Oil%<JDti^SE)Mt:, «afix«Jg*o#» 

- 2 0 5 0 °ct-st l „ o-c-3o °ct 

[00 67] ffll^ix&SSi: LT(±, M*.J±\ 5$ : R 
-M' R(i, t -y-?-;Ux— r^. 
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hixh, iWWl ^yy^ t-yt-^yK 

yy>ty?yyA. ?s/y#yyA. i-?9)/>i~Y yy 

[0068] t§S<0i£ffl*«4. Wm-hW.fAhti:h7^ 

izttl-, 0. l^E/y- 1 0t;k if* L<(40. 
— 3 t/KTJWC 

[0069] RJC(Cffl^4 Z t <7)X*% & WtSffiMb LT 

t4. n-^fyy. n-^r^yifoiiflt&Mtt** 
mm-.^y-^y. viv^ymcrm^mmt^mm. yx 

^-/KC— f-/K f b5tF077> (THF) s j/^-^f 

§*U> fMS- Itfi £ t #T'# , Ztl^± 1 
X(4 2 «eLh<^S-&a«SEi: t Tffiffl-r-S. <r b tPCS h . 
[0070] Mxlf, 
ft& h y ^ f-/Py U ^ n U H f: SSJCS -frfcft, * ^ 

H-NMRCi^th Kn^fy^il. SX^h U^< 
?-/ky y /t-Setff Jnfi£rfflj£-$- S i b \,z X 0 WT£> £ 

[007 1 ] ^yftLfcx^-Tjfy v— 

(X) r/i-^i/y^WK (xi) ZMmtfoZ,^ 
itiS&r&n*-*. KJ£t4, a^o~8 0°CT-i— 4 8B# 
la^ttTft^ix-s. . m^^Khnv^vy^-^^ v 

(XI) fcixtt, Witf, x^yy^iMK rnt 

[0072] ^jE^Tf*, RIBBED, M*J4 , ft 
BL ^K^OfgSr ; : R 4 - X ' ( R 4 tifjtBt M tM 

mzmL. x' iz^u-yymTzmt. > t^sfi*^ 

R 4 -X' X^tthit^b LTi4, Witr. .*y/P 
ycr-?4 F, K^X^n^ryffciftj ; h 

Wf/l/y'J/^n?-^ K, t -y^/i-yy y/i-y y/U 
;n5^ H^<oyy;Ht:^9 ; 7tf)^D5-f h\ < 

[0073] scmmz n -^y y#ow«i^4>a±- 
<"t?*RS*^t, wmzznt. mskTt&zbizxr, 

-Wt7?^ y -tf-y 3 y(4, KSjSBSf-TjW^ 
-?S£i»£U ^iU&IRX^? WK 1 H — NMRT 

Sfc£&^S<I ifc, GPC (^7L--;n— 



[0 0 74] iil±^J;3^LT#^S^.^-^y-7- 
{4, St¥%4H ! -i* s 2 0, 0 0 0 — 5 0 0, 0 0 0<7)fe 

[00 7 5] 3 ) X?— Jtfy V- (X) 

S (XII) 
[0076] 
[^2 4] 




[0077] r*s*i4fl:^fii (jar, Ht^m (xi 

I) j fci^d) *4^»i-ffc^ft (X 

II) tftfi^t^k^t«fi-&§^f^ Z^zZ 

•mm v7v y^mz^nizzit. 7^-« 
m<mmm (r 15 ) ©r-^-yfi 

^bi(xii) *#iiw^s*fca, ^•ffflfie* »/7'j yy 

S^-S-fr, 7*y-;Mt*BaS«fi« (Rib) »JKK 

MRS*i.4t>»Tt4*V^ X^-sKUv- (X) i4. * 
ftWfcUi. #112 0 0 0 - 2 6 1 0 7 4-^IE«<0*ffiK 

[0 0 78] lalB-JKiC (XII) tK Ri, RjAVnli 
HrrlBt|B|tElft**L. R 15 (4. xf-;^ s 
n-7nt";H N -jyrntVH, n-yf-/HL t — 
y^-;«. ^h^r^^s, 2-^b^yxhdfy^ 

j~)Vm. fx ( 2-^noxhaf-y) ^-h^ 

hvx+ivi/Vivm. 2- ( by^f-;p>-y;p) 

tf—ivx f-n^ 2 - ^ -^/k- 2 - 1 - y h is xjvtf 
^x+j]jE&Mim-miEBf ! £mt. or 

[00 79] (XII ) ^#Wfc LTJ4, p - t 

-yv^^^vy ^ p-t-yKy-a-^f/u 
fi/y, p- (f b5tb'ne7-Wy) xf-b- 
y, p- ("T F7t F'nb°5— iV-ft^is) —a—jt-f-zU 

x^i^y. P - (l-xh^^ccbJfy) x^-^y. P 
- ( 1 -xb^yif^y) -ff-^f/wfi/yf^ 
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[ o o s o ] tfz. it^m (xii ) 

ftktTJi. WitrHR* (xiii) 

[0081] 
[ft2 5] 




[0 0 82] (jS*. R 5 . ReS-t/rJilofEtlHltS* 
JSt, ) TSSftSft^Rr*. Hfet (XIV) 
[0083] 
[ft2 6] 




(XIV) 



Re 

[0 0 84] (5?*. R 7 atXR 8 ttWIBi:Hfc**t* 

-f. ) ^w^fis. Hifc* (xiii) -c*$*u,<ffc& 

>\ 2-^^X^l^y. 3-^/kXiM^>\ 4-y 
^/kx^>\ 2-xf;PXfl/y, 3-x^/k*^ly 
>\ 4-Xf-/^X^>\ 2, 4-^^/^X^lxy^ 

[0085] HlbC(XlV)r*3^*ft^(Wf«5!i: t 

yf-/K ryy/H$xfyK r^'J^irnwp, tjv 
^K^vrnbVK r^y^iw, ryy/i-Kt 

y^yy/Pi$y^;K y^y/Pffix^K 
y ^y y/i«Tub7K ^^^>J;H>fyrnt/k y 
y y U ;H7f^ s *99V )VW t - 7*>/M¥co b-;l/ 

Xii, Witt. TfBHR5e(XV)r*StL4T^y^»x 

[0087] 
[ft2 7] 
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[0088] R 9 ti„ **K I PXt±X 

^fy/oe/K n-:r>/K sec-^f;k t-^f- 

;K n-^y^-/K n— ^^fi^K n— ^VT^K n- 

n-yx/K n-fy;«f^)Ci-ci2 

-M^jK 4-^f;I/y^n^y;l/, $yy nynbVl" 
y^;K ^^n^y^^^U-a^BMS^WLTt 

/K 2-^nn7x-/K 3-^f^i/7x-;K 4- 

^f;l/7x»/k 4-t-7">^y7xX^Sf^ti 
iitU^Tfcit^iX/H; 3- 
b°y^7K 4-t 01 Jy/K 3-7U/K 3-7'J/k 2 
-^xx/K 3-f-xx/K (1, 3-^^V^y) 
-4--OK (1, 3-^^y) S 

yyw /k t° y 5 s^xjk h y r yx;nf^fni 

[0089] HBb5(XV)^S*t4ft^^f*«i: L 
Tli. T9VJUM; TPVtWU**^ 

;K 7?'J;Hn-7oe;K ry i/ash yrne 
/K Tyy/]^ffin-y>/K U/H8t r 
yy;l/Kn-^>7K ry y^KS^yu^y^/K T 
?'J;t/iy?n^y;K 7?'J;H7xx;K 

)VM2 -t° y ^eyr? 'j^lxxfM-^ft ; y 
yy y/i/ig ; y yy y/i«yfyK yyyy^itxf* 

e/K ^^^y/i/in-7'f;k yyy 'j;nt-yf 
;k ^^^u/Hn-^y/k yyy y;PM^yn^ 
^^?'j/Hy^n^y/k yyy y/t^y 
x x;k y y y y /pk 2 - b° y >>y^^y y y y ;i/ix 

[0090] flHEr-^yt^fitrfflv^tisr-^y 
fc**c§4. *i7/^>JMtU!i ±iar/M?y 

Srf-B^ksfi^rS. IftWCIl x^pyf^A. n- 
y^;i^ y ^ a . sec - y'f7P y a . t - y'fyp 
y^A. xf^tb>j^A, 'jfwtyx-;k y 

t7^L/y, a-^f;^fi/yfb>j^y'7^ 
y. 1, 1 -s/y^x/i^^s^y^r^ i, i-y 

y x x ;p - 3 - y f7t-^ y ^/p y + ^ A ^ £ W S^fc 
[0091] yy-*°y (x) <tdt— asku 

[0092] ^tit>cD^m^m±. mm, tt&m (xi 
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Z\ b izi Z\btfT% h . (D 

(XII) fctf:^P35fW^^fc<9»£*£RfB 

3 -^coif^'m^Mx.xm^wm-h-^m^. © t" *> 
w&miTa^*«iw* £ t fci y»7'D «y y *a 

^*S:»«*i6, (XII) k V-H&mmfck 

[0 0 9 3] £0±5£LT#£>*l.fcT-A;tf'.JV— £ 
JBti, &JSRJSRT«. &MS4^£^ 

^xwm%Tx\ -fimmmwz&ux- 1 o o°c-s 

0°C. if* t<{±-7 0°C— 4 oT^areiTMu « 

t o o 9 4 ] ff^ix^^a^*^^ 7 x y-/Mfckf§s 
m^com. *?j-jv, xy j —)vm<r> r >v a ->vm ■. 

seek* m&mfix. m^mm. p-wpxs^/m? 

>"SL 1,1, l-f-ir^nnftiL -jRsC: M' HS 
0 4 (j^ M' (4Li, Na. Kf^7;W U #JR£ 

[0095] itfORjstfc^T , mmnwmtmm. m 
mcommt mam , rip^es* t ae^nus- ta 

flKfteoW»S*ifc T/l^x/p- y^J —iV&x 9 y v 

[00 96]f«i, X^'J7-(X)|±, h'JX 
f7KTS>\ 2-^nn-2, 4, 4-h'jyf-/P-l 
-^y^y/T i c 1 4^m-f-*yS-^B!*&fff«?5fi=S 
T. flteW (xii) (xii) &Wfc£W (xi 

id , xw-ft-^ft (xii) timt^ (xi i) t^-^nr 
^HHWyry y^M£gos$-tf\ »6*ut#S£# 

[0 0 9 7] iOi 5tLT#JoflSX^— jKUV— 
( X ) <Z»PPJ&5HF* ( M n ) Uplift L< (43 , 0 0 
0 — 1, 000, 000, i WSL<li20, 0 00 



— 5 0 0, 0 0 OT-fc-S. 
[0098] 4 ) iSWHW 

^^m^mmm^^xmrn-t &c\t a*r s s . astm 

[0099] mrtWKzm^ktih v+*?j>Mk t 
xi±, ztitx-u^^mmmmmM^t tx^^ti 
x^&m^coiiCDzmtRmm-th c\btfx-$ s . tt± l 

^SWJfc LTf±, L i PF 4 , LiC10 4 , LiBF 
4 , LiB (Ph) t> LiCF 3 S, LiNH (CF S S 

o 2 ) t&&wf$>ti&. ztL^tmrnx. s>&\nt2n 

ULt£Mfr-&h-£xm^^ - b S . 
[0 100] *Jt. iix^Uf-^Afg^X^-^Dv- 

-f NtMLt, 0. 0 0 5-8 0^%, ffi 

t<{40. 0 1— 5 0^;l-%c^iEllT*§o 
[0101] *fHH^)*iHW«ttt. iEffiftmffitm 
WfcMKt: fDlfflC, 'J f?AXIi y 

hz\bwx*%&« vi-iy2±mmbLxi±, m*?)^ 
mmb Lxtmx-foh. 

[0102] 

[0103] (HJfiM 1 - 1 ) ?K U ( p - b Fn^r^X 
fi/y-b-^fi/y) SrT-At-rsxy->-ffy v— 

mmwmmmzm^x , f;ixy4 5 0gj:ff7tK 

n75V (HT, rxHFj «f) SOgtK^I. 

n-y ^y^A (JUT, r N B L j 

tB&-r) 9. 8 5 y^;i-^flny. -6 o°ctc«j#L^ 
fc, p-t-^Ki/^fl/y {£TF, rpTBSTj 
tBg-T) 0. l^/l^ 1 5^ttTi8T\ §^(CKJS^ 
3 0MiL, ^^U7N/77^ (JUT, r GCj 

0 . 3 5^;l^ 1 5ftfrlfXffiT. Wlzfcj&Z 9 0^-ffi 

Mn=10, 3 0 0<7)#^SS[*fy"7— X'fo~?fz, 
[0 104]lV^T, RlE^^fiS^ - 4 0 °C(C#S. 
fiSSrL2r#6, ^'fx/Ky-ify (l,4T. r D VB j fc 
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Dgf) 3 2. 4 5 U^E/P^flllU $^^RJtG^4Btr B 1 
ttRU GCti D^JE^^«ISL3t. RJ£ 

a#f*. 6 0^CT-5B*r a 1«J±^LT. fife^*^C0*r 

7 2, OOO-Cfe-?^ 

[0105] i^/t^ l JV-20gfTHF/l^7 
-^=4/1 (SMib) «§WLT2 5%$§*£i:U « 

M£ *M<0*4^:ffi A LX # U Srfr ft § r i®. 

am*. 6or-r-5s#r H i«j±^*LT. efe^#c«w*-° 

U 1 8 g . i coRlEtfc v . KJ6ffirf*0)tf: 
ij 7-c?) 13 C-NMRJMUv:^6. 77ppm# 
ittfc*S(t4#y (PTBST) fffi«t-7T^ySfi) 

y7-»Mnli6 5, 0 0 OT^fc. JjLtO.Ti:* 1 

fu tKU (p-b Yx2^i/X^-\/>-h-Xj-V>) 

r- a fc -r & x ^ u 36«*jfi l quots $ *l 

[0106] (HJfiflJ 1 - 2 ) r-A»*t#Uxf-P 

y^t^F^^"7 7h§^? — ^ b tfr u *r 

1 - 1 Xn t>tlti# U ( p - b H n^i/X^- V V 
-h-x+vy) £T-J±t-?&X?-tfV-?~l Og 
* » l*mSTt 200gOTHF fcjfflBU t - f 
N^iJ^Al 6mm o 1 £}J0;tT2 5'Ctl« 

t>tLtZ# IJ7-^H-NM RXftmtfz b Z P - 
b HDJf ixX^l^>-#fS^)b Ho^r^KiJU^b-^ 

-b KD^yXfl/yfStOt Ku^y-;]^t#'J<7,i, 

[0107] m^X\ BUfcrnz^-f-uyj-^-j K 4 . 

2g£asnu 6 5°cx2 4mm%.mLtzm. rnrnzm 
z.xKm$:&±$it. Kmm^A^n-^v-y^z 

ftXLTJKUV— tWStJS*, *Fff5L ife^LT. 6 0*C 

T- 5 mria«ffisejs-r s £ t tc <£ o . afe^*««*r y v 

-14. 2g£»£„ ^EtfcsKUV— SGPC {y)V 
■ A-Si-ygV ■ ^n7h/57-f-) &tP 3 C 
-NMRTMUctCl^, T— A4*7)p-b b"ndr>- 
/WfUyfffifc, Mn^'2 4 5tiP>l.^ l Jxfl/>t 
l'^7 7 hSft, io, 2 9HWJxf 

V>-***M F^MtS^^ ^77hOT7-T' 

I) «I i: t*>fofy~?tz o 
[0 108] (g8*W2-l ) sKU (p-tFoJfyX 



^y'xyo . 3 5^/y#tfTHF?§?S (MJS.3 Ofift 

%) fc^ijawissjiwi-ifcraawiL-csKu (p- 

h h'O^f i/Xf l/y- b -7*^y'xy ) J7-AtfS 

[0109] ^-jaaK-cft^fLfcjK uv-^)4»Mii4ja 

rK»J (PTBST-b-7*^yXy) : M n = 6 , 80 
0 

(PTBST-b-77yxy) S:7-Att5X 
^'J7-:Mn = 4 7, 00 0 
*r>j ( P -tHndfyxfi/y-b-7^yxy) £r 
— i»fc-f£X^— *fUV— : Mn=4 2 , 0 00 

[0110] ( mmm 2 - 2 ) r— ashmcjk u x^ u 

>"?h*MM K&/77 hZitttX? /7 7h^'j7 

2 - 1 TW&fifcstf U (p-b Kn^ i^x-My y 
-b-7^y'xy) S:7-A>tSX7-*:U7-10 
g, t-7"h= 3 f^ l J T 7A2 8S >J^ S x^-lxy^-dr 

t^F7g *ffl^*jsu«isatw 1 - 2 1 mniz tx? 

~> 7 t"ftR££ffV\ afem#«^^ 'J v- 1 7 g 

V- ^H7f^77-(-) SiV 1 3 C-NMRtML 

{3. 5 OtJi^^yxfl/y^t^ Y-fty? 
7l§^ io. 4lll%^ l Jxfky 5 i-WF 
Sr-^^rTS x ^ /57N^J 5 i t tfbfr 

[0111] (HMSW3 ) ^^«»«^t|Jt 
SIJgM 1 - 2 T-f#^tL^X ^ /77h^'j7-lg 

IZ0. 0 3 g£75L i C 1 O i ^mMLtzTUFmW.5m 
1 tlraiJ&-fca^-i i biz J: 0. HJfe^j 3 cos4^ 

[0112] (HMM4 ) «^m««««jt 

»tW 2-2 TW^a^X^ ^7 7h*'j7-l 

g, 0. 0 5 g<7)L i C 1 0 4 Sr^ft?t^THF®JS5 

m 1 *m^&£im±MMM3 bmmizLx , mmm4cD 

[0113] (jCffl« K 2 ) >f ^>-e*«^fiJ5E 
HJSM 3 SlV'4 T1Htoi§«^f7ny ( a»WM ) 
«_htc3£S 2 4 ^rajfefi LTi£«£ 

Rfc*LfcflL 6 0°CT2 4«BBSJEHB»LT««lLfc. 
ZcvmZL i c 1 O t ^%-fc4Mj£tTV^o znmit 

&&mz\i^?f., Mt5Hz-10MHz^>b- 
yyXTi- "7 A if— (Solartron-1260 
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3cD7Sft^-WMWTH, 2 3«CT6 X 1 O" 5 S/c m? 
ftO. *»J4cO^Tmi?«T-^, 2 3°C^4X 1 0 
- 6 S/cmt^fc 5 
[01 14] 



7ny S^M# 

F^— 4J005 AA04 BB01 BB02 BD04 

4J100 AB02Q AB07P AB15R AB16R 
AS01Q AS02Q BA03H BA04P 
FA08 FA19 HA08 HA55 HB52 
HC12 HE07 HE14 HG01 HG03 
HG12 HG14 JA43 
5G301 CA30 CD01 
5H024 EE09 FF23 

5H029 AJ02 AJ14 AM12 AM16 EJ14 



